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Abstract of JP200231 1 264 

PROBLEM TO BE SOLVED: To provide an array 
waveguide grating, an array vy/aveguide grating 
module, an optical communication apparatus and 
an optical communication system, by which a 
degree of freedom in optical frequency 
characteristics can be increased and the 
transmission light having flat characteristics can 
be obtained. SOLUTION: First channel 
waveguides 1021 -1023 of the array waveguide 
grating are connected with a first fan-shaped slab 
waveguide 105 through first - third exponential 
optical waveguides 1111 -1113. In a second 
boundary part 109 located symmetrically with a 
first boundary part 108 through a channel 
waveguide array 104, second channel 
waveguides 1031 -1033 are connected through 
first - third tapered optical waveguides 1121 - 
1 123 to a second fan-shaped slab waveguide 
106, for example. By partially adopting the 
exponential optical waveguides 1 11 at least, 
optical frequency characteristics can be improved 
rather than the shape of a secondary function 
and the degree of freedom can be improved 
rather than a rectangular shape. 
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•ti>n^2WSL<r>Tu^m(Sim-, 
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{mmm 1 2 3 wmmmm.mzm^-ytzmm^i: 
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[ft*ja 1 3 ] Hff^co^t , 
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^ c^SBi: S-m 1 <^«<0^fi&SI5^i-*:frUT«f8i'*-a 
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mmma^. tfziimmm2<r>^^ymmiiztt'ri 
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Uz^yr^/<b i:m-t?>zbi:mib-ti>ru^m 
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b. mmthmmi,<r>&^ifif}\%<r>mx'md:*<^j:hx 



^^)vmm^ff)-^b i-^:^fvm.m!,rv^ <D-^b ^ 
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mm^znttm^m2a)-}^^':^^fuwmcr>m^sli(ryJ^-^J: 
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fi^m^Tu-^ b . msm 1 <r>^^:^^ji'^mb tm^ 
^vi^s^ssTw-f (D~ymb(omifzmm^ivf:im 1 <o 
x^T^^s&t. mim2<oi--r^^;imm&bmii-^ 
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mmi2i. 122, 1 23(4. SSI i^jsjex^T-^jft 
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2,. 2 2j, 2 23*-tti'e'iiiJSU^flKt4:?SroTV^ 

[0008] lf7^ifei:2jai|i{4-JIRfc h U- h'jj-^O 
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5^L/^«J^J^<Oii^a^SS2 li, 2 1 2, 2l3^ffiffl 
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■j^mimbmm-hmmx'<r)x-h^-md:'^- H-fktTx? 

[00 103 9f^mi2 1 , 2 2tCOl,%T<^J;U:<!0J: o 

^£T.^^'^om>^\,z. m2<r)^\:^^fvmmii3bw, 
2<7mm^yy^im 1 e<7)m'^b LX(om2(7)iM^m 
^ 1 9 izmm<m^(otf(mmi:mm lx t mt^» 
in?> d t *«T# I. . zxtmm^M^mz-t^tiibiz 
m 1 1 8<r)^m&<om^(,z':>\,^x<o/f.mm 
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[^WJ^^tJ: 3t-r-5i|jSl m3 4l,z^Li::Xd{z 
^?^<03i^8&2 1 , . 2l2. 2 la^fSfflUfv::© 

pi:*$L27t'{tT'ft.6. ZCDfcib. ipSWp i:;^? LzA* 

[ 0 0 1 2 ] 03 614, wc^^s-m^titim^^iommi 
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Kl 2 tmi<oW0X7:?^»£SSl 5<^ra*«»tto* 
(OO14]038«, <I<?503 7t*L7tTW3m 

<i-f3K3 2J4^»K03lSS«[»3 3S:31jg't^.|S 

tir^J:^- Hio«-^3 4 (rz^itt. t&m-^ . L 
T, ^•v=^;^^agilsr^•< 1 4s-iit:8^ftri:(c:s^-5 

«:ffiiSWDQeU. <i^3 7*«IB2<o^^^;P3SE»S&l 
[0 0 15] H3 9{4, i<?)03 8{c^Ly::0«tctJV^T 

mm-r^m^<r)mm<7)^-»iijixmizmhJ::&mcom 

[ 0 0 1 6 ] 04 0(4. m^-t?> 2O(0^-v^Vl'<0«# 
3t$ri^L!ttO-CS>S. I^TSc^«^3fc3 3i. 3 32 
<r>^izi± , JSHT-jnt-fi-t^t 3 4 1 . 3 4 2 fc it^ & 

-flzX!S,WB&^(0^ti}f^<^^X\'^^. t*»L 
^^^''b. ft-^3 3i, 3 3iCr):fji,im^%3 4i. 342 

mr^i^m^iiiz # V V ^ tfoj; d {zm^<r)im<m^x' 
tmmema^m^'iXKi,. -ec-c, 

j^{c«4, m^^ifi^«o^mi:'i'm^ixxim^it?> 
-simt*^hi><ox\ m^co'^it^&Amiz-r&fcMz^^ 
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^tt-scittc^s. -e^i-e, z(ni.ottmL<nTX'. =8- 

^m%^zWi.•&'^'±hr\y^mm^tbh\^\i.Tv^m 

[0019] ^zx-^wmnmi^t. ^^mmijn^ 
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fteSgfc ^IS 2i0J^<^O«»S&g5^J-^:fr LXW^-t^^ 2 
(n::KyVmWiSkbi:WM.LX\-^h. ZZXf^\<7)^^r^^ 
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[0022] ^<nm^^ 1 IBKO^T-ti, micox^ 

mcvtizmif'-:>tiimu»k^-ox\^xi>x\K mm 

'f:ii^ii^^^:^fHzMf5Lxmc<r>mimmm- (^m 

izii 1 o<ox 7 ymmiz^m ^tLx^^iztii^ <r>mL 
^m<o-^<^^i)'mmiWimzfa!}--o f^jmk^-i^ 
x.xK^hilil^i^t^\'\ z(Osmmiwsm<o^Aizm 

[ 0 0 2 3 3 a Hi, it<oa3 3 iz^Lt^m i <r>m^B 
ii'i8izMm-ri>mi<^m^mi-io8t. m2<r>^^ 
gp^j-i 9\znm-h%2<nmjm>it\ o 9<nm<<m\ 

0 9 ^iiB&rSlg 1 cOHjex^T'^K 1 0 5 2C0 

H}^A^:7^«a»i 0 6«^+^-;i^i*isrw 104 

<om 1 <?>^^- ^vu^S 1 0 2 , ~ 1 0 2 3 ^0-?■^^-5•'^^i: 

m 1 ^osjgx 7 10 5 <7y^^s>'fi\,z\mmm^ 
im.kti:->fcM\'^'^3(nimmsmm(mm\ 1 1 

1-1 1 i3*«a$itTv^s. ®i~iS3com2 
Of-^ ^-;l^cjS8g 1 0 3 1 ~ 1 0 3 3<0-f-ixmi:ffi 2 <0 
RJ^:^ 9 1 0 6 C0«iega5:8-tc{4lg 1 ~m 3 <0i^ 

-f^m^i^ \ 1 2i-l 1 23*MSftTV^S. 

[ 0 0 2 4 3 0 2 iofi^^ 1 tm^mmc^-t 

$l^2<^CTS:5^L^t><0-CS)l.. C:<^«T(4^ 1-1^3 
<^l?craiS?^«*^f&l 1 1,~1 1 13^:1^1-^3 

<rn—f^m^wim 1 1 2 1- 1 1 2z(mm.if% i <r> 
mkmzt£'>x\.^h. -r^h-h. micom^^i^i os 
i:m^-rhm i ~m3 <om i <of-^ ^vI'Sjsb 102, 
-1 0 23<^^ti-^'ixi:^i<7)mm:^yym&mio5 
<r>m^mi<zmi--m3<07—'f'<}mmmmi 1 2, 

-11 23*<Kg$ilTV^|>, ^Jt. m2<OJ^#gp^i-l 

0 9 ^mm-^^ 1 3 coig 2 ^>;u^8as 1 0 
Sy-^i 0 33(D-^ix^tibm2cr>mmx^ymm&i 0 
e(r>mmi^izm i^mscD^ummm^ij&imm 1 1 



ii-i 1 i3*^s§nTv^s. 
[ 0 0 2 5 3 E3{i. i<7)it*jg 1 imcr>^mizmM-t 
i>m3<mi^tfii>^x'$>i>. z<r>mx'mi<om^si> 
^ 1 0 8<r>mmm 1 t^tfcfit 1 <r>mtMti>mm^ 
K\ m2<7)m'^m^i 09i,z\imi<r>m<^^i-m3<^ 

"r-^-mki/m^l 1 2i~l 1 23<Ofti>'?{Cl^l~ 
IS3<OZ:»:B^B3^^^»«3»l 1 3,-1 1 33*«@eSS 
::<r>m3cr>mtimiz^i(r>mn^^io8 
tzmi-'m3cr>-<mmmmimi 1 3i~i 1 33 
^ijBL, m2<om-m 1 0 9 tis 1 3<ofistw 
^Sd&mm^mi 1 ii-i 1 igSrSiie^sjifcist-fe 

[ 0 0 2 6 3 04«, z<r>m^m 1 fa®<r)56HB{c^a-r 

^.SI4^W$-^Ufet<0-C**. c:<oe»iTmi<o«i!tgi5 

^ 1 0 8«om<i0 1 izm Lfcm 1 (^mt^^tBm^ 
\\ m2<o*t-»ia5^M o9co:&<±. m2<mm:^^ym 

1 0 6 fclS 1 3 <0|g2 co^-v ^/i^^sisaft 1 0 3 

1-1 0 33i^^^l.'fnc^«SP*mS^«^$ftTl^S. C: 

inmiiz^Li:zmi'-'m3<nr—^w^mmi 1 

2i — 1 1 23*^'-f-ix^'ixffi2(0^A'^^;l^Kl 0 3, 

—io33i,znLxfmni: "o- 

io8xmi-'m3<7)micoi-^^}umm&io2i~~ 
1 o 23 «:iii (^mmx'^ymmst 1 0 5 tmstm^ 

m2cr)m^^^i 0 9izmi^m3<rymmmim 
3ie^aiKi 1 ii-i 1 l3 5ri^s-rs.li:^i^.^.^^^ 

[00 273 IJLht^^tO, lllfcJ:y^m2«0?^*ec7)^ 

^. i/c, i^i-^3i^jii;cM^jg«5t^^i 1 1, 
-1 1 i3m<^wm^<mmLt:^^mtimh 

timzmmizmm-t^, 

[00283 m^m2^(omMvii. ru-<sjsa»<s 

<^rs i o izmgi^titi^^^^ti-mimTi^-f t . 
hmi<r>xyrmm&t. int^) mBL±.\,zB^^ixm2 
yymm&ti^^v. t^\<^:^vy^m>,zM 
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10 0 2 9] -r^^ih-hm^m2%m<D^mi^Tu-( ^ 
n 2 ^ ^^/^g^^ftlS(:^^g fc f-^- ^^/^sliaal8T u 

ffiSSSt *ll2<7)jg<*<03*8mai^J-Sr:rt-UT«iKt- SIS2 

(i, m2<o^^^^/l^jftK^±A:>3ffl^^'^v^^a^i:=5^ 
UUi<0jS«4iS^llBK«0«BJi:ra8IT»^. 

[0 0 3 0] :icr)m^m2s^(r>WMX'ii. ssiox^ 

Sg2<o>«.5:'msSfc:J«-*m2 co^A' */i^te»<0B8 

bLX. ^er)m^^-^i}^ztWJf\<r>m^^^i:mi.X 

mzmii^'ofz]m^i,^<7)^i)>(>^-:>x^yxi>x\.^L, m 

$iXX^-^Xi,J:\>^t\<^dZtXhh, tJt. locD^ 

fi^'oxz<7)mm^^<r>^-^i}m^-^h^tvf^m^izm 

tX^<^hhcoX'$>-:>Xi>J:^'^L. loco^^tut 

^■i^mtmx'mc<m^u^mEtm-cs>r> 

[003 1] t-rmsitmmm^btxmSimiidM 
<r>mRbmi3it<omimm^7FiLx\''^i>. ^i<^f-^^-yu 

©jSK 1 0 2 1 coS»:^^7'^8S 1 0 5<7)r^fc{i 

i^^^mmmimii icoA^ij^mm^tix^^h, ^ 

SS2<^^+^;U#gfe8&l 0 3bm2<mm:^'y-m 

^10 6 (01 m^m ) <7)mmiz-^^^x i, wimxht 



[0032] m6iimsm2sm<r>^B^izmM-rtmi 

isss 1 0 2 1 <7imm:x.^ymim 105 (?DSfc7"~ 

^^mmmmii 1 2 2:^B^)^«^ji^sifmi 1 ns^ 

zcoim>,zmn^tix\^i>. 

[0033] mnm^m2tm(r>^mzsi^-ri>m2 

1 0 2 1 (omm^y^mtm 1 0 5 <^mizmm. 
mmm^mmi 1 1 by^-'fij&m^mmi 1 2*^ 
z(Dfmtz^^ixx^'^h. 

[0034] 08«a««2fea<Ol&EHfcKS-rS»3 

}mio2bmi i o 5 £7)Sfc-i>: 

iise0^4^3t^mKi labmmmmmmi 1 1 

ztibMiizm 1 ^vu^s^gESs 1 0 2 1 <r>mm:x, 
'^ywmioscDfsnzmismmmmmi iit 
-imimw&mmi 1 3i>':i<ofmizmm^tthis, 

■^^flfecoJ^SSt S^«iS^2ia^<0|&Hgtc:-i-i#T.S» 
[0 03 5] a9~ai3«. J.Xhi:^5rO»l*^« 

(cztim-commi:nmnx.fzJ:d^imkb^':>x\''^h 

<m^m&i'ii-ffi±^i/(iSi/f.-^iy^<7ysmtzis txw^-r 
tzbiz^^. m5xr^sLfzmimdm)&6^mi 1 

[0036] Ei9<i. m^2tm<mmizm^-rhm 
4<mb Lximm(.jmk;i^ii»i 1 i(r>^miz^^ 
ux-'r-y^mm^emmi 1 2*«fiRtts%^*s5L 

2b^i<^mmx'yym^^i 0 s^oratf— -'■^j^^be 

mfmi 1 2i:mMia:Jg^«3fe^«ciSi 1 id^wCOJlt 
mm^ttXii'O. iix^><^^±L,hL2S:t)Di.yt:*S 
t<5(J-^U<^rl.. ffit?eWS7^-^N°?^3(^afcSSl 1 2 
<OV^n L^:gB3i-t*i^MSScJ^4*3^^j!m 11 1 <03t 

sfSAigfr^iOT'. mcvmrnmimmi i 

l<7)f-A':t>/P#&S81 O2CD3ri|i^m>L-Ct>0, W 
[ 0 0 3 7 ] HI Of±. ii*3l2lE«cO%HBfcig^-r«. 
"0" c7)rWN-?^4fc)t#jgS&>&SiggL^^S:S^Ufct 

^x'hh. z(mx:\ttzbi.\m\<r>'i-^^^)vmm\ 
Q>2b%\<r>me:^'7-^MW^ \ oscorafci 1 1 bn 
m> "0" ox-^N-?gi^3e»isssi 1 2ifiz<r>mz^m. 

[ 0 0 3 8 ] 0 1 n± , mm 2 lemo^Bjfcis^-r i) 
mecomb lx. mi oiZTFLf^mx-ns.*^ "o" uij-k 
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T\im 9 fc^Lfe J: d tern 1 <o-f-v ^fl^m^ 1 0 2 fc 

immmm^mimi 1 1 <mizy--f^mm^im 
1 i2iS:sau. mmmm^^i^^i i itmi<o 

1 1 1 <o**co;g$ L2 (;-<ii:wsye«bt 

m»mi 1 3<0«$L3i:t-ilD;e.3t:^$i:t5»^L<=5: 

[0041] i«^JS3ie«{co%Bj-c{±. 1 ^fzii 

r>tzmmv (X) JS, 3t8fcC0jitT:fr|nI$rXi:L, X^T' 

W (X) = (Wp -Wc ) * (1-exp (-a* 
X) ) +Wc 

^h^Tmh^tl^:ib^<l^mbLX\'-^?>. 

[0042] i-^h*>m^3im<D^mxit. 
1 tt:im^2sSM<r>ru^mm^t&^xmm^tii> 

mmmmzii^tf^-otimm^ (x) ^mMtx^^h, m 

[0043] iS*3l4lEiSii^i^Bj-c{i, m^3tm<^ 

[0044] -r^h-himmAimcommxii. mms: 
"V &.rb-ti>zb izx oi^^mc(^jmb u 

timiiJ: *)mBn^j:i^<OiZ'ri>Zbi)^X^i>, Mz-o 
\>^Xiimzmm-t^. Jg^^tSia S: - 1 " J: O t:*:^^ 

^tSt>cr)t'S)S^t\ if5)<S3l5e<^l6Bj-eJi "1" 



[0045] it^Ji 5 leaco^Bj-cii, ii^js 3 isi^co 
<^:mizmmm.mziiii/'-r>t:m^^i:m txts o . 

[0046] •r^*>^.i»^5i2tt<^BB-C«. 1 00 

iznLxmm^iimmLfcfmmt.^Lcomii'mmi-t 

[ 0 0 4 7 ] 0 1 4tt. mnsm5^<7)^izmm't?> 
i><r>b Lx^m^^^xmm-^ix.?>mmmscm^9(^ 
^<oimmm&i!i'n»ti>mi7^Ltzi:><r>xs>i>. zco 

® 1 4 1 i: ^~U^iziim-<rf^^n LXii*). 

I — m3«omi<0^^:fyl^iSB» 1 0 2i— 1 0 28<JD-5- 

ii^tnt. t^i-^mserftmsmmm^mi i ia 

1 1 A3t:irLxmi<^mm:^'^ymmi 0 5 b 
m^^itx\'^h, ttz. m^m-io9xii, mi^m 
3«oiS2<o^^^^;i^aasi 0 3,— 1 033<^^tt^tt 
Wii-m3<7)tmmmm^mmmi 1 1 b,~i 

I I B3iiftLxm2<mmx^y^^io6bmm 
^itx\.^i, ;izx\ mi^m3<7ym!^^mk^fem. 
Bi 1 iAi~i iiA3bm-m3<rffm.m3m!&(: 
m^ni 1 1 B,~ii 1 B3iij^«@ESSa*f-E-*t-ens 

[0048] z<m^z^Ltzmx^m^m» 1 0 sctj 

(t-SJ^J: 0 tJtHLSB^ 1 0 9tc:t3(t-l.«^<0:fir7!p'j^ 
^a<0fii3&J±#<^:oTV^^. Zi^jLoizmmma. 
^2-:><:0i^|f^^l 0 8. 1 0 9TffljgS-frSii:'C^ 

^. J»^^tacOfilj!p'C:<0«aii:{i5£fc^#a5^}-i 
0 8<7):fjtii:k^<^s>Xo^i><^XS>'>Xi,X\''^. 
[0049] W^6^<^B3T«, i«*3S3IB«<^ 

r^-^^»Ki&?T\ isi<^x^7^^{;^t^^isi 

^-/I'^EJSafSeO^ Pgp** J: t/M 2 cox 7 ^Wmiz 

m-i>f^2<7)i-^:^}umm<r>mn^(r>'jf^< b t— 

{±^^ ^^)um!^TU-(<^:fj\^^zm!m.mzij^f}<-:.f:: 

m^&^^^Lxn 0 . *>-o?^i^g^aoit*?«iG-rs 

[0050] -t^jrti-hm^memmco^mxii. ^^-^^ 
Jl^mm^)^iy^^r:i^)i'mmTu^ <^ijmzfgmmm^ 

^ymLmizm^mmu^tix^^ib-^iz, <itL^>co® 

»j«s^^j-oi?iet^?^i^g^aj±-enm<^-?-A' 

m^izMm^ittimw^tzmiizmi^^iti^^h 

[ 0 0 5 1 ] 01 5{±, iS*Ji6iemcO^B3t=i^^-^& 
h<r>cr)mi:7jkLtiii(0Xhi>, —mbLXcom^^-^l 
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OS-cm I com I (^i-^r^-fi-miimi o 2,ji, mi^o 

(^i-^^ll^m^ 1 0 22<±. ll2<^jRraRff^«3te« 

i^-e. mcr>t^mmc}mki/&simi i iB,{i. m 
1 ac^2comraRj^«3K^»a» 1 1 

a»«3tSS«[K 1 1 1 Ba t,m2<0*gStKa»«3tS^ 
[0052] Clc^idtCf-A-^VP^SaSl 0 2^>S^^{± 

1 0 3<Diij&izmtxm^i!iai<omim^izWi:&'t^ 

ZkimmTf>h, mi 5-C«fg«^aSr2WS|gS 
=Sro>i a *ii5^S*t-C t J: V ^. 

[0053] m^TS7m&<r>^xti. m^29smcr> 

^(00-hr^imLmzflii3^'yfzjm.^^i:^LX\>^^j:\^ 
[00541 -t^ij-hm^ 7 IBKco^Bg-rii . |g 1 iJ 

[ 0 0 5 5 ] 0 1 6{4. is*«7ie«ii^i6^icKa-r-& 

0 8-em2i0mi<7)f-^;^;W«^l 0 22t4, IS2<!0 

i§is«!Sjg«3fe^^ 1 1 1 B^irit-Lxmic^m^x 
^^^<7)ml(r>^^r:^/vmiml0 2t. i 023«, igi 

<7)f— V'?ff^tt3t«^ 1 1 2,^SV^{4^3<07^->'•?J^ 

^«3t^«i88i 1 23i:'n-LxmicoMmx7ym^i 

0 5i;S«$ixTV^6. 

[0056] W*JR8ieS5cOl6BBT'{±. »^ 2KS^<^ 

ru-<^sa»*&^-c\ mi*jJ:txm2<?)j^<5o^i&si5 

^J-od i;>mim:^tziKifi^tzmmii^i^LX\'^^j:\^ 
S^^cr>imkiiZ}kmL^b^':>X\>^tZkimLb vx 

[0057] T^h*,m^8smco^mxit, mm 

fzimkUi^i:^tx^^^\,ym-»<mm<^-^t lx-iX 
mLmmfx\.^?,. 

[00 58] 01 7«. smmstmco^Mizmm-ri 
^vp^^ss 1 0 2 , ~ 1 0 2 3 (D^ti-^ti tmi <r>mmy^ 



ii6i.ifm3ai-imfmmMm,ii3i. 1133 

[0059] mim9w&<Dm^x\i. m^m2wmr> 
Tu^ Mm,m-x\ miiixvm2 (7mk<r>mmm 

^j:'^X\^h%i<^M-^tp(>^£ht^j:^X\<^h:Lbiim 
[0060] i-^rib*>li^9iBSiO^B«-C{i:. ^ 1 *3 

iix^m2(r)m^<nm^nm^<r)oiommmLmzfuifi':> 

t:.J&m^i^\^X\i^^j:\^^^(7>jm<7>-mb LTx- 

[ 0 0 6 1 ] 0 1 8{4. a^9astcof6Bj(cBiS-rs 

1 0 2 2 1 1^ 1 CO W®;^ ^ :^£«afS 1 0 5 iO«^ 
^J-tcW. *ilSMSI3^<o;?i^i:*o7t^2<0*gS!cMj@t?^ 

1 uimm.^ixx\>^i>. mx^<r)±M<r)m 

1 com cO^-c^vl^iSSaS 1 0 2 , fcH 1 tfOMjex^T" 
«l«y?S 1 0 5<0«fg|g5^)-(w{4. m 1 C0x-y\-J^:i^3t^ 

SSI 1 2,*>'ffia;^nTv>i>. t-tz. mx~WT<r>m3 

1 fO^A-^N^WUfeK 1 0 23 1 <0®JgX7 

0 5co^gc:a-i:ii, m3<7)zmimm}&(^ 

fiSl 133*51iaS^^T^^&. 

[00 6 2] .rcoHi 8•e^4^l~lS3<^sgl<io^+;^ 
1 0 2 1 ~ 1 0 2 3 co^tf- 3 oco^-^p ^^;p^aa?8 
CixfeUicoigtco^A'^^ 
yp^sm 1 0 2*«^^-f *i^fcmiajBpKtcflj**o7t 

2b^£'>x^^?>^t5xv-<mfscmm(m^i i3b 
^-ox^^^miemxh^. *i#iH5^i os 

fc:gtr*tco-c^<, 0 9fcW^St<o-cfc 

-^•CtJ:V%, Mtc, 1 oc03^^^ft^S*>'7^-^^"^^3fe^ 

K 1 1 2 1 1 1 3 t:mizmm.Lx 
tcoffto T t J: v^. 

[0063] 1 otmco^mxii. m^m2WM 

ZbimmbbX\'^h, 

[0064] •i^j:i^-hm^m 1 oieiUco^BjT'{4, mi 
T-m.it Lx^bfzXdizmi co^^ ^vu^iaas 102 
i 1 comjgx^ 1 0 5 coiatcigiisss}i^«be 

mm^tix\.^hj:o^j:mm<omi:yf:Lx\>^h, mm^ 
mmmmm^i 1 1 b^r-j-mmmm^i 1 2co» 

[ 0 0 6 5 ] 0 1 9{±, li^js 1 oie^<7)%Bj(c|g^t- 

&t,cO£OM5-*U/itcOT'»&, l|2comic0f-^;t-;U 
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022bmi(^mmxyym^io5(oim 

mmmi i ^2*«i^B$^t■cv^i,. mT^<o±m<o 
ffi 1 com 1 fo^A- ^Jimmm 1 0 2, t n 1 <r>mmxv 
ywm 1 0 5 eowm^iz\t. m 1 cr^mummwt 
m^i 1 iitmi<7i'r-i^im.^Gmsk\. i2i*jc: 

1 0 StOSi^tJi-tcJi. ll3cot^ftBffiRjg*bKaKl![»l 
1 Ui:f^3<M'-fWmsmmi 1 23*ri<oiK;rc 

[00661 li^^ 1 1 imc^^mvii. i»^«2^ 

[00671 t^*>t>it*« 1 1 ms 

1 <mm:^ 5 y^^ftK 10 5 (mizzj&smmmt 
mmi istfrnmsm^f^mi i i«<<i<ojqi;)c 

Bm?g«3e#^ 1 1 1 h-<;>mmm^m^i 1 3 

[00681 mmmi 2WSLam9iv\t, it*«2a« 
<r>T\^^mmm^x. immkmzjikifi^fzfm.u^ 

[00691 -r^ri^^ii^JB 1 2iesi<7)^BjTi4. m 

[ 0 0 7 0 1 02 014. if^ia 1 2^cr>mmzmm-t 

0 22i:|gl«OM?gX7ySaStSSl 0 5com 
§C5i-tc(4. mWSc?K*tc7);^t^ofcm2cOtgSJ8iOg 

4*3»^»5ffii 1 itimw:^ixx\^h, mx^^±m<r> 
^-)vm'im i o 2i i 
1 0 5 <^«MSi5^i-t{4. II 1 <r>^-f<-m.im- 
im\ \2riLmi<mwmkmmMmii i 

1 ^f-A-^^/P^a^SS 1 0 23 i:^ 1 

1 0 5<nwm^i.z\t. m3(r>-dmfmmmmi 
1 3^)im3<r>mmm.mmmmi i isA^iconw 

'J X- 3 I, c: t (4Sm'«> & . 
[00711 m^mi 3ie«^BB-e«4, rw-f 



^<^^Xoizm^^tit^i--r^^fvmmTu^ b, 
(~) mi(7>i-^^im^<^f^bf-^r^jimmT 
<n~^ b ^w. 1 <nwmwmm^it i^xwm 

b ^^2(r>w^<rfm.^jftiiit\^xwm'hm2<r>y^. 
9y#»S8ti:ftfiiL, ^\<r>x^-rmm^zn 

^h^\(r)-f-TA^)vmm(^my^^i.-(f%2<r)Xv-:f 

<rrk% ^mw^m>'^f\.^mmmi)izrikif'>t:m>m 

%^^\^X^-^h^b-kim.b LT^^?., 
(00721 t^i5*,ii^^l SiamcO^B.ScOT^'f ?g 

«»is?<4. ml«^)f-^*/W*«»<o-^s^:^•vJ^/^3g 

^m-hm\<ny.^rmm,b. m2ffyi-\A^}\^mm 
<r>~mb'i-^A^)vmxkr\^A<r>mkb-k'ss.2<m)s^<r> 
mm^'rt^ix\^x^m:thw,2<r):x=7~fmm}^b^^ 

gUTV^S. ^c:-eili<o^-v^-;i^aKJ4. A:^3ffl^ 

A^ivmm*'^?<hm^-T^i\M^^^x'mm:Kx \ ^ 

^«^fc{4, m2<^^^:^/i/3i«[SK4ai:*3ffl^**;i^ 
=3: "9 , m 1 ^>;i^»[K*^aJl)ffl^^ 

8aSM4A:*jffl^A'^;i'»jft»fc** . 
[00731 c:<?5it^ja 1 3tei8c7)S|BBTf4, II 1 ox 

t/m 2 57^«»Kj»tr«.m 2 io^A- ^;i'««a8<7) 

iz i> iei<7>m^m<om^-^h-tiz'o \, <o^mcoj < u x- 
'>3yi!fi^^hi}^. mmmkizma^^tzmm^i 

[00741 lt*« 1 4 <Of6HBcOTU>f ^SMSi^C 

xx/m2<7)^^:^^/i^mi&b, {x:i)mm-thmwim> 

^^i>m^<omX'md:Jk<^j:^<k o^zmi^^tiJ::^^^^ 

^fimmmri^^ <7)-iji^b<r>mi,zmm:$tifzm i ox 
^ymmb. (~)m2<oi-^:^^/ummib^^^^)\^ 
m(i^ri^-((om:fimb<^mtzmm:^tit:ffi2<oxyr 
mimb ^mt. ( * ) m (r>x^rmimizM-ttm 
i<r>i'^^/i'm^m(oma&. t.fziim2coxyym^ 
mznthm2<7)^^^>/ummeomnsi><7)'j'-^j:< b t 
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IS2<^^^^^7^g|E»S|f^7)^B^!@J: 0 tJ!£v^gBP«S£7)gg 

[00 7 6] m^mi 5^sM<^m-vii. m^mi sib 

o^j:ammzw^^ixx\.^hzt^^ti.x\.^h. z 
fuz^^^xamzm^m^^xmrnth . 

[0 0 7 71 aSSJil 6iaa<05W8T«. (-f)m^<^ 

i*ij:v^2<o^A'^vi-^Kt. mt-r^mmco^ 

Lxmi^hmiiox^ymmb. mwo-izfrn^ti 
<o:^^zrmmbi:mmt. mic^x^zr^mizm- 

co^^ ^/P^ftKcoi^PSPfc itJfm 2 9 

ti'':>timm^t:^tx\>^i>Tu^mimt&=F-b . 

(n) C:<OTU-^^«^fST<7)mi*3t(±m2<:7)f-^^. 
^l/#»[»<^)ii'-^(r< b i>-Uiz^ti^fi-m^^izm 
^Lti^yr^ff'ib i:TU^mtSmm'=t -Jcl-MzM, 

[0078] -t^i^i^m^m 1 6fs©^7)sgBjT'(±, 
miamco^b Lx<r>Tu-t^m^'F^z^yT-(^< 

[00791 K^JB 1 7 ie$e(7)i6Hj-e*i. ( ) 

mib. Z(f)^±izmS^iv/::mL(r)mR<^y::ibcom 

inxi/m2<7)-f-c^^)i^mA^b. mmTtmmmio^ 



ffeJSi: *m2OJ^<0»«»gS4i-Sr:frtT««8-r«.^2 

cox77'^»EKi:s-fl<iL, mi<r>x^ymimizm- 

i,mi<^i-^ <N;u^K<oBBPgp*J J: l^m 2 co;^. 5 7^ 
ga»t:itf-SS2wf-^;^;l/^IS<0||Pgp<^^:< fc 

^K^s^t, (o) cicoru-f^jftssfg^com 

[00801 ^j:t>*>m^l 7SM<n^mX'ii. mt 

^2sSM(0^mb LXcDru-(m^nTlZdftyr^^< 

[0081 1 is^js 1 sierecofgBBTii. ( ) ae^o 

<^j:^^oizmis.^tifz^^^-ium^Tu^ b. mi 
(Oi-A-^-jummb^^^-fummriy^ (D-'yjmb<^ 
mizms^tifzm i<D:Ky y^mkmb. ig2<?3f-v^>;i^ 
mmb^-r:i^)vmisiTu^eommb<r>mzmM.^ 

titzm2<r>x^yWk^bimt. micr>:x^ywm 

tzm-^mi<o^^r^)imm<omu&. tfzitm2<o 
x=yfmikmzm-?>m2</)^^ ^^i^aasc^jBapguo 

*)tfim^zhKi. m^^^bmnmi:iis^2d:mm^*) 

(Q) C:OT^>f^SI*&^^c7)mi*?tt±m2<7)^+^^ 

^ 7 r -'N't s: r p-f mmm^ i^^-mz^ 

[0082] •r^*?*>i9*)ii 8^<r)miv\t. mi. 
« 1 8iB«i«7)«0Hi: \.x<7iru^ mm^m'i.z^y r ^ 

(00831 is^Jii 9tm(r^mr:\t. 1 6^ 
fzkmimi'7^WL<r>r\y^Wimm-^i^:^-)i'X\ 
mimi^^&i)'^'>tzmmr (x) ^<r>mi:fj\i^ 

W (X) = (Wp-Wc) * (1-exp (-a* 
X) ) +Wc 

^j:h^X'mh^iXhZb^WSLbLX\^h. 
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[0084] -t^hhrnnm 1 9tm<^^Mvii. it* 

wl'T3Sffl$ixl.m@§SIC«tcJ[S*5-?feJ^W (X) ^ 
[00 851 i«^«2 0l5«O«We«. »*«19a 

[00861 ■^*>^lft*Jl2 oiaa<o^jT«. 
^ a ;& 1 mrt i-S c: t fc J: •) *&Scraj&<o?^i: 

[00871 ii*«2 1 ^(o^m-cii. masi 9S 
^^rUTiso. *»o?g4^ssa<7)«**-E-n-e!h.fflauT 

[00881 ■T'Srip^a^ 2 1 iSKiO^BB-CJi, 1 o 
[00891 »««2 2ieKcO^B3-c{S, It** 1 9ii 

mzii-titH 1 <of-v^vi-^feK<?5^DaCfcJ;Df||2<o 

i: $r i: LT . 
[00901 f ^:i?*>»«*2 2ie«<0^B8-C«. f-^ 

:^yrmmizmwmmm^tix\i^?,t^iz^ utit^co 

[00911 ii*ja2 3im(o^Mxii. mm let 
^liii^i 7Mm<oTu^mm&m'^i^cL-}i'X: 

lKit><-ot:mK^ifi:^ LT i ^^^^ ^^t»-<^)J^t±x->N*«t 
[00921 -r^;b^pif*Jl 2 3fS«iO^Hj-cJi. |g 1 

'^fzm^m^^:^Lx\>^^\^S!i^<^jm<7)~mb ltx 



nm^i><r>tVXMM^i>Zi:iim^tt:. 

itii)ir>tim^m^imLx\^^\>^m^<m^tiii<$&m 

^b^^X\^^tZbt:imbLX\^h. 
[00941 -r^r*3^iS*JS2 4 iBKcO?|BJ-C{i. 1^ 1 

[00951 »«]«2 5iEtt<0^BBT{i. ii*3S 1 6 S 

fciismmi 7wm<^Tu-(m»mm^i^^-fux:: 

fKt)^^tzm^S(-»i^ VX\>^^^^^^<m^ti'r-^'^ 

[00961 ■t^i5^ii^2 5ieKio^H3-c{i, m 1 

'>tzjmU^i:^LX\>^^\>^&i^<r>fm<r>-mb LX'r 
-^^b^'oXK\i.h<Db—}mm^b^-yX\<-^i>i:><7) 

[00971 ig«*2 6 ie®^<7)56BB-Ctt, 1 7 E 

[00981 ■r^r*>*>a*«2 6Eilco^HJT'{i, 07 
T-JK^kL.T^L:t J; d 1 Of-A':^;!^^^ 10 2 

bmi<^mm:^^ymrm i o 5oratcftiscw^g^:R3e 

^iSS&i 1 1 bT—.'-^m^tmr&mi l 2!^c:coJi|K?tc 

mmi 1 1 i:7^>'^j^«3^as«fei»i 1 2<oia:^in^, 

[00991 iS*Ja2 7ie«cO^HBT»±. 1 7ie 

m<7>Tu>fmmm'^i^s^'-rt^x\ mmmkizini}^ 

^<r>fm.X'hhZbi:nWLbLX\>^h. 

[01001 -r^^3*>is*«2 7mt<rmTii. ma 

■CHR-fk UT* J: -p tcm l 10 2 

b^i <mm:^ 7 -mmi, i o 5 orat;r<?:p^j^4^ 
mmi 1 1 3 t*gsiMig:jg^^^jS[Si 1 1 1 ifiz<r>\m 
fizim^tix\^hi:d^j:mi7pvx\^^. n^fmsmk 
%mmii 1 1 bz}mwm^mm\ 1 3<os^c 

[01011 lt:^2 SWrn^^Tii. Wm. 1 715 

■otzim.^'rti:~Ui,z^ts^<r>iii<Dmmt. ^-^^ 

btc'>X\.^hh<r>bZ.<!mmkb*j:^X^^hi><r>aim)j 
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[0102] •t^j:hi>m^m28sSM<7i^mvii. mwi 

fz. 

siRfe. :icomm±izmM^tifz^m<r){m(r>tzif)<om 
7i^ssru>f co-sat s-n 1 <m^cr)mmm^^ir 

|g 2 :t.yi^»a»<o-«S i: f-fr *;uS|j!fe»r U >f <^ 

±^ ^'^ms^cmh^^^.?>m(.mLmzJJ:t)i'^tl1mk^^ 

SafS*S^<7)» 1 4 ^J±ll 2 eof- A- ^;l'«S^fiS<7)^i'->^ < t 

10 10 4] -r^h-hm^i 9ie$8<^^Bj-c{i. it^ 
mi sm^co^mt Lx<DTu>(mm^iz^yr^ 

[0105] mmms oiesjco^HHX'ii. is«Ji2 9ie 

m&i-^b^. ^fmkco^^b-<m^xmi:>^ivfz 
mmn^ix^timi^-th b %<r>immiiJiX/^o:!i, h 
-^iz'o\,yxcr>ni^<om^mmzii^tfirzmm\*ic^M 

itb^i,Xo^ihm^izm^^itX\>^i,Zbi:mLb L 

x\>^i, 

[0106] -t^hi^m^s oie«o^Bj-c(i. is* 
« 2 9 sSM<^ru^ mm&i^T't -<xx*) 

h^ti^zm^i ■tM'iimmh b ^ <o^iii*> XX/ 
^ux Y-if\,z^\-^x<^ymL<mmm&\z\t^t.ixtz%. 
m[(rm'SLbts:h X -5 tcimmzwi^^ ixx\^hz.b^ 

[01071 ma^3 1 w^<rmmmski^x=rJ^x 

\t. ( ) ^m.¥z<r>%mn-^nvvMz'm.'A-thit'^m 



mmm=^m\L^ix.i^^m\m'thit^^b . 
(-) ^<n^i(^^<nm*izmsMm.^txfzT]^^m^ 

)vmm(^-i^b^^ ^)i'mm&Tu-( (o-mb i 
<mm<mm6^i^i:'ftirXim-ri>m i <r>x^yim 

^f:'fttxmmrhm2(^x'7ywmb^MrmL. m 

1 cr>x^ymm^i>znn>mic^^^^-f\Mm&cr)ma 
miXi/m2<r)X9 ym}&mzM-ri>m2 <of-^ 

(r>if}Mizmmmmzfui)<'>tzm^u^i^ lx^^^t 

[0108] 't^j:h*>m^m3 1 IBm«O^B^T{±, 

i:y-}^t:umLxmhtix^ f:iyem^i:xij l^^m 

^m.^itrwm^^m-th^m.^'&.b ^'^x.fz^m 

[0109] m^ms 2wm.(rmm<Mmmi'X^M.x' 

t . ( D ) c: «05Ki*ft#Soiif tb L^^«^<7)7fefi 

i-r\^i^^b. {/^) :i(0^/\^y'h'^^t^{i,tiii}^ti 
i>i&mm^mit^tifz^^t:BM-tt^m^^b . 

(-) z<r)m&^<r>^^'pi>zmmm$tifzTu^m^ 
^m-t:mtfzy-\^b. (*) ^teiMSSry-K^ig 
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1 9 rs^astcwsii 1 i^^A' :f /M!WiH»<orap 
10 1 1 0 J -r^;b*>a^3 2ia«i<^%Ba-c'«, 

S- H S:^* UTiH ^.*rT # fc^til^?- A* L«-Jftft 
Kii-SM- S T I- -f *^ ^> 4 7* v/u^ 

i^x'rMizts»t'f^jui-ru^^in^2^<r>^ 
[01111 nmms 3iesi<o^HHo3tii«i^^-f at 

(-) z(omE^B&<OT^'pizmssm^tifzTu>(m^ 

Cv) zcoT^-^ju^ru^^^izX-^xi^m^iv/ii^ik^ 
3fc«f<ofEJ««o>iy) WIS 1 J: i^H 2 -v 

(rt}m<omms&-ii-'S:'(rLxm^-thmi<r)xyymk 

Kt. »«Lh(C0Bg;?*t|g2<O^^'^^/USK!a»<^-4i8i: 
t«'Sr:frLTS^-rsm2<7)X^7'^jS»8i^A«IL. B 

leox^ rmmizm-i,m i <r>^^ :^/^^Esa^swgg□ 



■C*?.C:i:$-!|^i:L-CV>S<, 
[0112] -t^ip-^li^flS 3ie«5c^B^-C«. #^ 

^^mm-r^^tfrnrnt. zcTy^f^mcm^i'izmsi 
* y- H s-^s Lras ^nx § a:^ 

[0113] 4imco^m<7>^mi^x7'j*x' 

¥S t , ( D ) C: c03teSlffi^ScOj^ as L3t«-S[«<^)3«i 

i-yuir^b. (VN) :L<fi'7n^yu^^*(>tii:h^it 

^WL^wi^m.'ft^tifz^^^&^Th^t^mb . 
(-) c<^)3ismi*Kioai4'{:iia:iES§n/cru'f^ 

A LXMi^tiX ^ A* L=fr«[:g<OjKfi#fc^ 

»tJj:l^|g2cO^A'^/l^i!mi:. IS!?g?-t6#jS[fiSO:g 
^iSBS&Ti^^t. mic7)f-v^-;i'«aa5Sk^A';t-/l^ 

mTu-( <r)-imb (omzwm^iif^B i cox^y^ 

Kk, m2tf0f-^^;u-^^i;-f-A':t«;w^«[SfrU'fo 

X. iii<7)X77'^m-strsmi<7)^A':t-;i^«a?s 
comasi. Mm2coxyymmnzm-hm2ff)-i- 

p^?:*-L. ma&<om^m^^i^mnmzm^f::fmk 
ps!S&4S^2i>:ft^j: 0 h^m^ziimwjmxhiT 

\y -i m^WFXh hZb^:nmbLX^^h. 

[0114] ■r^j:t>-hm^m3 4im<o^mxti. 

hTU'imTmiWi-iJ'h^J:h'?)Vi-yVi^-^b. 

m.^ixtzrv^mmhm-^^x.tzy-¥b . 
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[0115] n^m3 5Mm(r>m>nvii. m^ms 3ie 

183 3lBSlcoru^^^1STT\ -iijJ: Oim<r>:k^ 

[0117] if^«3 e3SM<omm^mi^^7-j=^x' 

^mit^iu:^^i:^w^<r>immz-imti>m i <o 
Tu^mm^b. ^^Miommiz^m^ixf^^ 

t*jo> (o) mi<orw««a8iST<±. m«<^iSR 

C:<:0«:K±twKg$*i3t^^<7)fe^O/c*^i7)|SltJ 

tum2<r)^-r:^)vmjmb. 

imri^^<D-^b i <7)?g^^<7)#jg^ssi[S:»-$-:fr t-c 

yzrmmbirMmL. mi<Dxyzrm^izm-hm 

[01181 -t^Sri^-^iS^JS 3 6fa»<0^Bj-eJ4. IffiBt 

=&-m^^mmz-^^^ntzy(M^^w.^pi0'm 



[0119] mtms limco^mmMii'^^'rJ^T 
zti(><Dimmzm^m^-mt^tifz^^-im 

b. ;i<mfR±.izm!&$tifzmL<r>&&<r>fzif)<omits 
xi/m2<r)^-^^-?m^Bib. mmt?>mm<r>^$t)< 
m^(r>mx'miXM:< ^hXo izm^^nti^-r^^fi^ 
Kri^'f b.mi <^i-^r^fl^mm<D-mb i-^^/im 
imTi^^<7)-iQb 1 (Djmi'^m^u-i^iritLx 
^m.~ri>mi<^xyymmb. m^izm^^tim2 
<7>i--f^^)i'^m!^<7)~mbi-r:^fi'^mT u>f <7)im 
k 2 (Tijm^amsi^m^^ift- Lxmmthm 2 
^ymmbimmt. mi(r>x^rmm&izm-?>m 
1 <M-c :^fimms<r>mnsi^iv^m 2 <ox 9 ymm 
(tzictttm 2 <7)^^:^f\^mm(r>mn^<^j^-^^< b t— 

^imLmzmf}>^^m^^^^^ LTi-is vi t i:msib 

[0120] •r^*5*>ii^3 7imco^axii. mm. 

(Dy-}^i:G^ltZX-oXm^iz^L, Ztii^crtBM 

r, mioru'f^Kts^J4if*«2ie«K<oru-<# 

[0121] ff^Ji3 8tm<^^m(^^mi^^'r^x' 
It. ( ^ ) ^sc^y- H imm^izx-oxmrnzmm 

^m^t^iif::^^-t:^^M:(7)mm^izi^m-rmi <o 
T\^^mmm-b. ^m^im^^m.^ix/::.^ 
mimiifm^m.\tthm 2 i^f mmim-^mt 
xm. ( o ) ig 1 cor ix-f m^mm-\i. ^cr>mL 
b . (r)mw±i,z^m. $ n7t3e«^oeffic75Jt i^co^ 1 13 
xifm2(7i^-7^-)mTmb. mmthmm&<r>^^i}- 

mru^b. mK^i-^-^-fi^m^cD-mbi-^^jm 
imru^ <D-mb Srm 1 <7)fm<7mmu^i:ithx 
imthfn 1 (Dx^^zrmm&b . mLk.izj&m^tim2 
<r)-f-\:^^)i'mm&<^mb^\^-)\^mmkTu^ <r>m^ 
bi^2<7)im.<r>m^^^^^i^Lxmmthm2cr>x 
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1 <o-i-^:^}imk^<r)mnuiiXi/m2c7)x^ymm^ 
10 12 21 't^iohm^3 8im(7)^m'cii. mL 

[0123] m^ms 9iesi^BB<%taffi>'XxAT' 

ziHy(r>BsmztgLfk»mf^m{t^tifc^^^m 

^mit^tLfc^^i^iii^crt^mz-i^m-im i <r> 
TVAmm^b. ^w.^mM^\,z%m%ixrz^ 

Tfc 0 . ( n ) m 1 «or P->f «i!m<S^^{±, mL<r>^ 

ii'S$tUtfgl<^;?.97'SP»[Ki:, ^2<0^^*;MS«[ 

|g2<o:«.77^^8Si:^&m. lli<^X7:7^«a?&fc^^ 
•rsmi<?3^-v^;i^«l»<oranSlfv t.tL\m2(r>7.v 

< 1 1 II 1 *7tlill2co^^:*./P^8&co^ 

WHS) ^laiaj^-cfei. c: 1 2r<#mt . 
^\iz'ii^mmiS'mt^ixti3m^^\m-fhwm,mi 

x\ m 1 <or #a«5*&?ttifs?^ 1 4iea^TU"f 
1 0 1 2 5 1 i«^«4 oim<o^mxii. ms^ms sib 



r>^j:Cim:\,zm:&^ixx\^i>zt^mktLx\^h. 
mstm<r>T\^^mm&^x\ z:<!KXKidm.<r)±^ 

{cov <m^<om^mmz\t ? ^Mim!m<7maL 

btchX'itcihmi.liZfSC&^ixXy.^hZt^miLt hx 
[0 1271 
[0128] 

[HitCTi vxTmmiiZ':>^:i^w^^msAzwmth, 
[0 1291 <mi<nmm> 

[ 0 1 3 0 ] H2 1 Ji2|s:5|BJt50S 1 ffimmm'.Zii^hT 

^ mm&i^=F 10 0 iimm-hmm. i o i ±tc« i tti 
\tmt.<r>w, 1 (^^^^limm i o 2 1 . «s!ccoii2<o 

^-v^^^l'^^ 1 0 3 i: . m^-ot:^mx^ti^iX-'& 

-Hmzm'''^tz^'>^^)vm^r\^-i 1 04 1 . sii<o 

^^:t.;l^a»l 0 2i:-^-v^/l^!E8[»rU'f 104^ 

W^-thW. 1 t'^SJ^X^T'^SJSlrK 1 0 5 i: . ^^^)m 
asKTP^ 104i:IR2O^^^-;V^a^l 0 3S:«igg 

't?>m2<7)mmx^y'mmi o 6 i:*<iiig$iiTv> 

-6. SKOf-^-^Vt^^l 0 2*»^AStt/c«ft 

Ai. A2, A„<0^fifi^Ji. ||1<7)MJ»X57- 

#8feSSl 0 3izJ:-yX^<m!^f:mf^tl. 

8fessrw-f 1 0 4tcAW-r-s.. 

[0131] ^-v:f;l^S«S&r^-f 1 04T{i. ztii: 

mm-h^Ti^-{ mmM<rmiz-^<r>^m^^m'rh 

Sr^iart-i. Mzii-^mimr^<^w^mm'thixxm 

ciffl®A^fa<, z<7im^. m^^zX'^xm2<mmxy 
zfm^i oetmL<rmmt^(>Wihf^2(r>-f-TA'ii' 
mmk\ 0 3<n^m±.(r>m^£'oti{m.i,zm^miSi im 

^^lzMSliLfz-tix^ircoiiLmz^2<o^^ 
^-/l^m 1 0 3*>'ffi«SaTV^i.cDr, m2co^^^ 
/W^aSSl 0 3*»*>Jiffi®<Oa[ftlS^A,. Aa. A 

n i:mmizn ota-tzt immiz^j: & . 
[0 13 2] zzx-^mmmcoTiy-fmimt^ioo 
<Dmim^m^t:im-ti>, ^mmximmi 0 1 1 
Lx^fii {i^voy) m^immLx^\h. i>-h^ 
^, s«ii 0 ni^mzm?>t<r>X'ii^j:\>\ :^mmm 

comi. 1 0 1 JiTS^' 7 y 'J V. 
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m:m^^. ik^mmm. ^JECVD (Chemical Vapor D 
eposition : it^^^^) fe, XJ^ y^^m. Xhfyn 

[013 3] armcoimiizityit-hovyyy ^ 

lEtt'f :t>'X y-?-yjr (R I E : Reactive Ion Etchin 
g> ^a^RJtJtt-fJt^t'-AX y-f-y:/ <R I BE : R 
eactive Ion Beam Etching) ^S^<OF ^'f X-/-f->'^ 

mi>zx-ox^mmm^^i>, m^iz. wi/murm^: 
X. m^m-Mm(r>±mi^y ymi:m.mth, 

[0 134102 21*. 02 1<Oi^#a54i-lO8tfcft 

tm 1 <^^-v*/nsEa[8 1 0 2 k» 1 <7)mmx'?ymsL 

SSIO 5<03rCTJ^5-^L3tt<7)T-ftS. JtJt'L, c: 
.!:T<±05^<OffiS±, 02 1 iZyikLfim 1 eO^^-^-zl^ 
1 0 2«lll ~ffi3<0S 1 10 2 

,~ 1 0 2303-OOf-^:tvP«aa?&(Cj; o-CffifR^ttT 
^^&t<^i:LTV^S. mi~IS3<0SSl (Tjf-^'^t^^t'^ 

Ki 0 2i~ 1 0 23<^-en-e'tv{4, itjcf «>fiitMiiS3^ 
«s-^ru^igi~m3<oigR5®tjg«*«ami 1 1, 
~i 1 1 3i:'fi-txmi<^mmx'?ywmi 0 5 kik 

1^^tlX\>^h, 

[0 13 5] ia2 3{4. 02 l<0«ISlgB^l 0 9tCtJft 

s m 2 <5D^ A' 1 0 3 fc m 2 <o wjgx 7 

8S1 0 6<onr<7)}^^^L;<it><OTfcS. ^<?D0T't 
BS^<OflEiLh. 02HC^t/c|g2<55f-v*;l'S|E»»l 

0 3*<ISl~IS3«|g2c7)f-A'^VU#«^{?Sl 0 3i — 1 

W (X) = (Wp-Wc ) * ( 1 

[0139] mammmim^i 1 1 ^msctm 

izci(n^o ij-itimt. 3^izm2 1 iZTT^-rm 

1 <^mmx V r»&8s i o s i= Aitr s t -c^feifi i: it 

^^^;P#jSa?STW-^ 1 0 4S:ffifi^S##Smi:IS)ffiL 

T. ^ivms^xyrmmtio ^\,zii\\x^i\.^i\.<r> 
'itmm. f tcstie u;tm 2<o^^ i o 3 <ofi 

Etc*7t-r^. ^<^J:dtctT#m2<^^^^^;l^^ 
10 3 iS'h^n<r)'^Wh}< , , A 2 , A „ (Ti^im 

m2<oa?^;^57'SSaaB10 6fcm2<0^-v*;M» 

iSK 1 0 3 t <?)*i^a5^ 1 0 9 T'C03t^:m t . ffii«<^*S 
^U'ft 1 0 8<7)^^t l^ttlc¥a=5r«lf^i-^i:=5r* . 
[0 1401-:^. m1^\iZ7Ti\^f:L%1<r>^^^)Vmk 
8S1 0 3corjr^pitBWt(4. f5fdL3t^SWtc¥*i=5r 
S^i-^<7)(6tcit'<T /h? < ^ I. J: 3 tcgfti^irt: I. > S . 



tcot LTl^S. mi-^3c0^2«0^-Y'^-;l^^l 
b3,-10 33<r)-f-itW4, S*lE-rS-f-^'gg4^«:=0: 
t^mi~m3<0-f->'g^«e3iai«»l 1 2i~l 1 28 

^itvx%'i(rim^x^rmm\o^}iW^^in.x\^ 
[0136] 02 1 \,zm^\<mnx=^rmk 

Kl 0 5i:f-A-:^/l^iS[S&Tl-"f 1 OA<r>m.^^%. ^ 
(bWc-f-v^vl^^feBTU-f 1 04i:ll2<0^X97' 

«ami 0 ^<nmm-m'ft<r>^r(r)wm.. 02 3tc^L 
(r>wit<mm^i. 'mmmi\zwm^^^x.h%><r> 

Sl^i^^aSiH OSi;. l|2<0illSlgS^l 0 9fc: 

fcfts^«dK!»tt, ■r^r*>-fe^^^;p^«[isi0 2. 
10 3 hm^^xyrmw^ 105. 1 0 6 coi^gs^-c 

[0 137] tC:^-C, 02 1{=:^L;tS«lO icom 
l<Of-v*/I^E«a»l 0 2{c:AltL^3K{4, *g|@:reffc?g 

tb^^aas 1 1 1 ^mk-thmzmif.^~Yi)^t>-mdc^ 

(X) x^i-hittiiimmimitizx^x^^^^tit, 

aiiiimm^<r>m^i:-^x.?>im.^x'h*) . «=wc 
ii^^^)\^mm<^^TmimiyLx\<^i>. jg^^p^w 
p(±, m2 2izmLtiidizii^^m^^mmi 1 

1 1 <r>mmxyyr^gi!^ 10 5 fc^gTTSiHFJigilS^ 

[0138] 
exp (-a*X) ) +Wc 

(1) 

m2<o^^;^;^#aml o3'\is-g-r«.3e<^»«« 

[014 1] 024«4. 02 2t:T^L^mra»t^ 
^iSSS<?>-oS:f(£:^LT5^L/i4><0-C«>5. 3t<0 ( 1) 

02 4 x'ii%m<^mfT:^f^xizinf^mm.mmmmm 

feSSl 1 l(7):^^$rLtf^LTV%S. ^7t. SSKJie 
Wpt«SL2T^^-5^Jgtt3t?5aillSl 14Sr## 

[0 14 2] 02 5J4. S2 2tC5^U^cf^rafcJgm 
#^<^J^1^SKaoffi«:0. 0 l*»^tiJnS-ti:Tv^-^ 

L7tt«7)-e*)^. C:<O#tt0l4. «@Wp*>'l 8//m-C. 
«g^gP^c^JK*iOWc*<5. 5//mr\ :S$L2*si 
7 5jum<OJ®^Sr^LTV^S. S3fiilSU±J[SV^<5i: J:< . 
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[0143] ^x'izmmmtmzim t^ci o ^zm& 

Ji^ei 2 0 4 T^-ri 9 fcJg«SSgt a<^® < -^S 
«^3&*ftO. «fttiaiS2 0 2-C5^Lfc^D^K-:?(7)« 
ffiS- < -r -1. ?t:i6(c«5^Ep 2 0 5 T^f J: 5 (CJ^ 

ttia»«}g«SgBcaOiiS** "0. 1" J:Ot±^<55rS 
i: i5-r*Hc^-fli-r 6 o;^tT'3i 0 V " 1 " feLh{i{i i: ^ k' 

V^&ciO(i-eofcA6-C'*)^. -eclT'^^^SRaiOfflJi 

lO144]02 6tt. (D^iZtUfS^imk^ai: 
k § <O0 2 4 U/cJiaBSSJ^tbKalSaSf <^ 

J^:|^S:a*- "1" "0. 0 2" tX^^itX^ 

1 1 . J^S3Bta *i " 1 " (/y^izti^mfmk^im 
1 l4iZj&\>mm^ntZbi}<X'^. llI2 5T^LfcJ; 

X. Jgtt^a?r/jN$< LTtKi:. ^'o;:^ h— ^'(O^S 
S*ffi*i:«:#<:3:S. -E-LT?e*eS^a*>- "0" iziS:':f< 

iit'-i^mommmmi 1 3 (ia3^#fs) tc-to 

[0145] c:<7)H2 et-i^mmmwrn^i^^m^ 1 1 
1 Jiz:iJSiisogi^5(^«[S& 113X0%, ^m^mL 

B&l 1 4t^WtCjgt%^i-;t'tt®hJt#tt&#I.C:i:j&< 

[ 0 1 4 6 ] 112 7tt. :^^«MX'mm-t^im.mmim)z 

m^lzir:Lfzi,cr>T$)h. ^(omX'mmi^mim 
< ^ ^JJk'^if Ji^® k 0 . " 0 " 
«3t»«S80-CT$:^t^t<DT-ft'9. --jmmi 17 

ti^tim^<^bhmizj:^x. mti<^mi-hcox\ z 

tl(3i±^il^timUl 1 8. 1 1 9X'y^^tW)m^(*^t 

Lxi^^^mztiz^i,. mmmM^i^jmmttm 

:V^^a-¥imi^b^tt^mi,zimizVSr:S^^ "0" 

miizx -yxmmwm^kmmiiiijmmm&tm^ 



mmizm^x-^^zm^ z t tc^r* . 

[ 0 1 4 7 ] 02 8«. ^m&mcrfm&mmm^ 

m^m^:mmLi:lTu-fmmm=F^z->\'^xx^^^ h/u 
imtm&mtt:imtfzi,cr>x'hi>. zcomxmi2 
iniizbtimi tc* trzummdmximm 1 1 
1 izx&m^mx-f} "3 , im2 1 2«:tt tamsiz 
7^Lfz-<^mm^mmi i sizam^mTh 
•s.. mwpm<^^mim2 5iz^Lfzi><7>bm-'Th 

[0 148] cK^SiO. «m2 1 2T*Ufc-»«IB» 

f&i^jmm^ 1 1 3<7):^*>'^*s^T* 0 , iiia2 1 
1 x'^tfzt^mmg&mmm^ i ii j: o i>^@;^ 

^f-^^yl-AiflliMc^ "0.8" jfifi^icffitr tZblz:^ 
S*^ C:<0J©Sr-C'-<J:Mia»«3fe#&» l l 3 J: 0 tJg 
jB:rag0g«3^^«BSl 1 l<?)**<^oXb-^j5<fi<^r 
-pTV^S, L/^*<-p-C, t§^ISJ^«bK^«iKl 1 i<r> 

. c:<^ J: d izumimM^mm^ l l 3 J: o 
Mso^3fei^i!m ill <7)ijimmmi> ox t 

[0 14 9] <SS2«O^01> 

[ 0 1 5 0 ] 02 9{i, *5ffiB^^2<:^^Mk UTJ^ 

i^HflLTt^ 1 (ommmiziuft Tu^ mmm^'S:m 

t±. ^<7)>r-;x:3 0 2b^<r)mmzw.m^tuz^i^ 

03t. Tu-(mmt&'f-ioobziti:></)mizfy^ 

wc.3O5bLxmim^<r>0:K^mmimmLx\'^:h. ± 
ms.3 0 5iii&mmmm^3 0 3<0iag®jwn^$:jfc«c 
•thfzMz^smmm^3 0 3<o«<iir9-'f x i o 

[0151] ^««r3 0 siziima^^htixti*). -eo 

«f fcias-fe 3 0 6 *«Si^tt<^iSv v|5fis^ 3 0 7 ft 

88 3 0 8 A:'! § ixr iSJKSiJfWS^ 3 0 3 jaJK$iJffll*« 
ff*>irS<J:3t3^r-oTV^*. fia3 0 9{i^jB«3 0 5 

m^tix^^^, 

[0 15 21 rW«iSI8*&?^l 0 0<7)@2 ItC^LJt 
|g 1 cof-r ^'/l^iSK 1 0 2e0iifcj:t>'^2c0f-v^-;l' 
^«^10 3<Offi9*»<bJi5K7r'f''N'3 1 1, 3 1 2*^^^ 
-;^3 0 2<0i'ha{tc9(giaj3#tTV^S. itf5a^<03t7 
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[ 0 1 5 3 ] H3 oli. ^ae•fev^^is«>a^:t'«®<o 

tzmn<0^mmw^3 2 1 ttH2 1 {cS^U/vrTU-flii 
«K«S^1 OOtC*Jltl.^-v*;W!SiRKrW 10 4, 

Sl^ 1 OBJ^X 7 1 0 5 1> J: tXIB 2 cJDSJgx 5 ^ 

0 6iSr■^^;^:fS^^t«fe|^r^t)<0•C^.-&. i<0 

®iS3 2 1 tfoiaas-igwmc^ajLmsoiaistcMW^ 

[01541 iaS«iaiiSJS3 2 1 <0«ff tfifecOflLSd^ 
4*. «5g^:t«i%&«<0|y»*fii<J:-5»cAg5«i?3 0 5 

<o^®fc?(i3 2 2 j&tflj^nr 0 , -f-tTjtiit^^aK-b >^ 

3 0 6*<J|ft^tt<0^V^«l43 0 7 trnzMib^tfiX 
y>^h, SJK-fe:^3 0 6<05feSSCffi&rSiafiE«!ajlB3 
2 3(i. fflJS^{fi«Jlg3 2 1 OJ5{r+JtK7)^gfc«46a 
S^t-CfeO, Ctf0ti«*»4>-jitoy-H^3 2 5, 3 2 
eiPmm%mz±WM3 O 5<^*SraoTfiS3 O 9*> 

5, 3 2eti,x\iim.tfim^^wfi^^ixx\^h. 
[0 15 5] ^tmff)ru^mm^=f^-J^->\^3 

O 1 iaS-fe >~9-3 0 6 <DjaS«i{fJ»3 2 3*»^JR 
«3 0 5F*l(cSi6a*ix, *>or^-^#^<S^^l 0 0 
{iJ:oT«3 2 2 5ramT(<»«.. ^T^i, iaS^JfjaJS 

2 SfcSftfiS^tf 33&K<0&*-it<?5U-Hi»3 2 5. 

3 2 6 «i. 03 0 tJt J; -3 (C^JBK 3 0 5 I^CIIWe 
^i4fOiSv^«3 0 7 kftlcsa^aiftTv^s, 

'J-K«32 5, 3 2 6{i^jR«3 0 5f*lS:iaK1^aia5 
3 2 3 <0{iS*><>^8BIIT'ii:^*e(c:?l t m^ix-C 

10 156] U/i36Jo-C. fi[S3 0 9*»i»l)-HIS3 2 

5 , 3 2 6 13 J: -5 Xmm^i)^^,^'^^ 3 2 3 (C^S 

«3 0 5l*l«»<Oit|g6<J«ViSgSf<^'J-Ha3 2 5.32 
ei}-h±WM.3 0 3UmzrmL^1XXLt.o. -i-^h 
:^JS«3O5SW±iaK«)ffll^^3O3(;j:-5T0r 

^(o?amisiiffl)sn.-c<.^i.c^-c. ^m3 0 9(om^i)^i;> 
<7>mmi^co^ii. ^WR3 0 5<m<^mmimzt5 
\fhmmw>m(r>mmb mmi,z^mw. 305 rtgpt::^ < 

<^'i»t^j&mziiisth^m9itiimm3 2 1 -c«u- hii 

32 5. 3 2 6i:,^co3j^(7)±m<7)imtiit^i;m- 
tKp*). mm&m*^i^mmi^3 2 3izmmL^\''^b 



[0157] Vfctl^^X. TU^mmm-'iii^^-JU 

30 1 x-ummtam 323 *<ajKt^aj^« 3 2 H=*f 

iz^^ti?,zt^j:<jEiinzm&-r?>ztti'T^. mi 
Lx t Lti^mim^-th c: k 

[0158] <m3<r>mmm> 

[ 0 1 5 9 ] 03 114. :^^M(^m3<r>m&m(,Z)5lfi> 

<r)tmm>^XTJ^x\ mmmizmm^tif::m^L^\>'*s 

ONET (Synchronous Optical Network) ^BtCgfigg 
Sitf^3lSMfta4 0 1 *>«^jlSOai$ix;t^ftA,-'AH<0 
Nf-^^/l^^c7)3Kfi^«3K'5'/l^f-:7'U^'-9- (MUX) 4 
0 2-C^«$*Ut«. 7'->^:?TXr4 0 3T*S«g$iX 
T3feei*K4O4trjM0ffi§*lS, ^«fl:$il^3eft^ 

4 0 sli'f >'5'f ^ry-TA 0 exmsimm^titz^. 
y^jT:^ A 07 ^mx^-^n^-rvi^-^ (dmu 

X) 4 0 8f7CCOig*A,~AN{C»S$fl, 5^m«g4 

0 9-CSiiSixS**. 'etf0^4'O5feeaMjS4 0 4 KriSt 
CO&COy— K (OADM) 4 1 l,--4 l l^tmLft^fL 

Tv^S. z.ixh(r>/-YA 1 1,~4 1 i|,-CJi, mmfr> 
^9Mmntt^K^^^it^:Lt\,ziii,. itf-7iv^y 

V9^A0B\i. 02 l(c^L^j:d^r^-f#afe»<S 

^1 oo-c««s*i.-cv^s. 

[0160]E32f4. y-HOti^c^Sl^S:^Ufct 
£7)f*.S. ^i-C't4lll<oy-H4 1 li (03 1# 
M) Sri^LTV-^S**. |g2~|gM<:oy-F4 1 Ij— 4 

1 l«tMSW{l(4ra— <7)^^i:^-^■CV^S. 03 Itc 
*L7t5fc<Si*«&4 0 4{4. ||l<7)y-K4 1 l,eOA:»3 
ffl!lr^'f#i«»<8^4 2 ltcA:'3§^x-C8fe*Ai~A„o 
Nf--r ^-iV^n^m^^Z^^'^iX. #8iftA , ~A „ rt 
tCigtt<i>a!t2A:^2aj:l3C05ie::?.'f •yf-4 2 2i~4 2 
2Mti-oT. -e^x-mcDiftSAi-AHCO^Km-^-Jry- 
h'ffi!lgfta54 2 6tC]iX'9aO (drop) k^^tc, y-HflSI 
iMfta54 2 4*>A.iM«t^?tfi-^^ffA-rS (Add) . 
2X-h2^-)]<r>%:K^ >!'^4 2 2,~4 2 2N«0ai:'3fi!i«4 
-?-n'riiJc:*tlSUTi5(t'c.<t>tr yx*'-:J' (AT 

T. ) A21x~-A21^\.Zi.-^xyAy^m^^1xfdik 
(cm:ftffi9r i^-f #^1g^^4 2 8 tcA:»3$ix6 J: 3 ic^r 
oTV^S. ai:*Jffi!lr^>f^JSB<g^4 2 8l4A:ftffi!lru 

^:^tS^^4 2 1 k iS^omfiKc^*-?-?*) 0 , A , 
~ A „ ON ^ A- ^^/U^fO^ldft ^ 5: ^« LTitfSl^ 4 0 
4t;:3tfi-^4 0 5k LTili0ai'rc:i:C5r&. 
[016 11 C:<OJ:dtza3 2tc5^Lfemicoy-K4 
1 l,i£r5&*^kLT. 03 1 {2*L)tll2— ^Mooy- 
H41 l2~4 1 lBtJj:Uf3Kxv;l'f-r^^'t^4 0 8*± 
J^tC02 1 ^iZiT^X^tLTVAWmm-l 0 0 S-«ffltT 

:»3$ixi>ij!rieL^«£*A.i03K^^<?:s«-r-5:i k x-wl 
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ft A 1 - A „ (Ti^^mn $ fit m(^iiittm<r^m<^m^ 

J:^{c#y-H4 1 1,~4 ri„*}J:t^3feSfi«4 0 9 

lj~43 lHiiJ:t/43 lR7!»qX0ft»t'bilTV^&. 
1 0 1 6 2 ] =5rfc, TU-frnfmrn" 1 0 0«i-7;Pf-r 

jiiita4 01tJi:t^«.y-H4 1 1,~4 1 l«tCtJ(t-6 

aj:^j«TW8S[a[Ri&?-4 2 sfijoTP'f inaai&fs^i 

10 16 3] ULk.mmLfzmmm'ctt. mxmmm 
-mtz-ttt^f&msii^mti i,<^t LxwmLfzifi. 

maizmmi-hm-^ii^^mtzmm^K^ c t amm-c 

10 164] 

~i»*«l 2, m^mi 6, »^l 9~i»«3I2 8, 

nms lisXt/m^3 6mXt<rf^izJ:ixJt£. mi 

(OX y T's&s&twjtts m 1 co^-v :tv^saafs<55M nsp 
iiXi/m2(r>xyymmmizm-i>m2(Oi-f:^jumik 

yjmzm^^mzm*^-^t:m^^^t:m-t?>hcr)(,z l 
[0 16 5] tfz. m$m2. m^3^4immi 3. 

»*«17, »««2 0-»^«2 8. |»^3 2t>J: 

t^i«*:S3 7ie«c7)^Wwj:n<ir, 111 0x77-^^ 

tcm- -Smi O^^:fyH»«RK0§Bna5iJJ:tfll2<0X 

(oirmzmtsm^izmif^'ytzmkmnr^-th i><o{z 
i-rx^ < . h I ^<iir-v -^mmM^i^^xm^ 

■th^^tit^X lfttf«&*SS-;*:§ < f & i: *«-C 
[0 16 6]5gtCi«3l?JSl5, if:^3K29, i»*^33 



0 2 <Dx 5 y#«88tc 2 <7)^+ ^j\^mm!^(om 
n&<o^j^^< b ii-im^^^fimimTi^-tcoiTmiz 
T<kw<o±tf\>mLxmi>^ixi>fmmLmzn: 
ifi'jfzmk^^^m^i>i,<r»(,zLt:<Dx\ 'i^imgmK 

7'-^w^if(mm<o^x'mm-?>^bit^xm.fY<r) 

m^-thZbifiX^h, 

[0 167] tt:. lt«5Sl4, iS^lS, R^3 
4t5j:t^ifi^3 l~li*iS4 Osm(0^mizXiHi. 

it^xm^^K:f^y^m^J:*)&<-ti>Zbi/fX^i>. u 

tzti^-yx. Tu-(^}^m'^^mizn^Lt:m^izit 

imi 1 is*3iiie^<^BBfc:Ki-ri.igi<o0!i$-:T^L 
fer mmsm^m^xh . 

[02 ] a^iie«'o%BmcKS-^*ig2o0«^^u 
tzTu^ mimt^'F<ommmx$> s , 

[H3 ] it^lie«cO^B^tc^S-r*^3i?)0!|$:^L 

tzTi^^ mtmm'commmxii ^ . 
im4] n^iMeMco^mizm^'ttt^4eomi:^L 
fzTu>( mimwF<7)mmmxh s . 

[06 1 n^2ssm(rmmtzmm'rhmi<rm{:7f:L 
fz^(mm<ommmxh^, 
imi } m^2tm<o^izm^'ri>m2<7)m^^L 

[08] m^m2Mmco%mtzmm-i-i>ni3emi:^L 
fc^m^cnmmmxh^ . 
m9]m^2idMco^m<.zm^'tim4<om^mL 
fz^mm&<7)mmxht . 
[010] m^m 2 im<mmizm^-r^m 5 ^mi:^ 
bf::^imkm>mmmxh s , 
[011] m^2§m<n^izmM-ttmeff)mi:^ 

[01 2] m^m2mwi(o^mzm^-i-im7<mi:yr: 

Lrc:y(Mikm(ommmx$) h , 

[013] m^2^mm!^\,zu.^-^i,mQ<m^7Fi 

Lfz^m^wimxhh , 

[014] t^m5i?M<7m.mzum-thi>(r>b Lr# 

[015] if«Ji6ie©o%Bjtcigs-rst<^«oM£S^ 
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mi 6] m^m7tm<D^mizmm-ti>h<7)<Dmi:yii 
[01 71 is*«8iei8<oiiHaK^s-fst,<o<^s-^ 
101 8] m^mmi(o^mzm^-m><7)(om^^ 

[01 9] it*«l OlHmc5%B3{C^S-f-St>cO«om 

[02 0 ] if*a 1 5iB®<^^H«tc^S-r& i>^(om^ 

[02 1 ] y^^m(^mmmtz}nf?,Ti'-(mmt&=f- 

[02 2 ] 02 1 tCtJttSU 1 0-?-^*/W¥8M&i:»l 
B0r&l.. 

[02 31021 iZ^if&m2eO^-r^limmkm2 

H0-e*>s. 

[02 51 ^mmmTm^WLai:^tf::t^<ot^^ 

[02 61 :t^«-C»*®aB:aS:S!ifcfc#<^02 4 

[02 71 ^miTim-ri>i^mmmw(mmsti^ 
[02 81 :mii&m<oimmmmmm^i:mmLti 

[02 9 1 2|sS60H<OlS2<OllJ60itCfettST^>f««8S 

[03 0 1 ll2<7)|ISfeM;fcttSiag-t:>^5:S4^)i2X 

[03 1 1 *^H«(5D|g3co||]5feW;t3(tS7^ft^x-r 
A<^fflBg<^«S®S:a;bL/Ci^X7^Affifife0-C&^. 

[ 0 3 2 ll?3 <0||SfiW=tJ»tS y- K<0«fiJt<^«l^& 
^L7tyo</:J'0T-*>S. 



[03 31 m^Tu^mmm^r>-mi:7}ii,tdim 

filJig0-CftS, 

[03 41 03 3(;:*t7tTU^^^«»*S^<omicOf- 
[03 51 03 3K*L;trW^3ijSfcK<S^<O||l<Of- 

I.. 

[03 61 m^m^tvkm^^<7y^m^^^mi^ 

[03 71 ^J^<?«ie^!»$-:x5:?^iaastcseit;t 
[03 81 ^a$ix/o(i^*«^r:^;l-#ay?S*»4>^ 

^<r>mmkimxtitsSLi.tzmzm^z:biz^m\^xm 
[03 91 vmizanhWM^m^ixntim^i^yycmsL 

[04 0 1 ^'rh2':><M-^^JV<om^<ryi^^t 

100 rw^sa^tsT 

101 £IS 

102 micO^-V^^/l^t&SS 

103 m2cO^^:T./P#«afS 

104 ^A'^f^j^aasTW 

105 mi(omm:^7ymm 

106 m2cO]aj|gX^7^K 

108 micom^^^ 

109 ^2(0*g|^gP:a- 

1 1 1 mmmim^mm 

1 1 2 -T-^wmMim 

1 1 3 -<mmmt/£mmK 

3 0 1 r i-^ ^s^^s^* i^' JL 

3 11. 3 12 3fc7r-<>'N' 

4 01 ati^ngfls 

402 ^-^ju^yu^-^ 

4 08 3fexv;P^7*P^'-9- 
4 09 3eS{^ 
411 y-H 



[051 



[061 



[071 



[081 
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